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mainly upon the length of arc and the kind of vapor present in the furnace. The length of arc is unfortunately not given, but probably varied from about half an inch to 2 in. or 3 in.; aluminium vapor is mentioned as giving a long arc of 2 in. to 2 1/2 in. and the 2,000 and 2,200 ampere arcs at 60 volts were obtained in the presence of iron vapor. The actual voltage across the arc will be somewhat less than the figures given, on account of the drop of volts along the electrodes as well as in the connections. This drop is quite considerable in the case of heavy currents, and would vary from about 5 to 20 or even 30 volts depending on the current and the size of carbon employed.
Alternating current is generally used in arc furnaces intended for industrial use and the Heroult and Stassano steel furnaces may be taken as examples.
The Stassano furnace, Fig. 109, resembles the Moissan furnace in general construction. A long arc, GH, is maintained between the ends of somewhat slender electrodes, and when the furnace becomes thoroughly hot, the arc may be drawn out until it traverses the whole width of the furnace. In one furnace1 the width was 39 in., and an alternating-current arc of 2,000 amperes at 170 volts was used. It will be seen that this voltage is very much lower than would be required by the formula given above; the high temperature of the furnace, the presence of metallic and other vapors, and the use of alternating instead of direct current all contribute to this effect.
The Heroult furnace, as shown in Fig. 93, resembles a Wellman tilting open-hearth furnace from which the gas and air ports have been removed. These are replaced by two large carbon electrodes, C, C, which enter through holes in the roof. The furnace is basic lined, but it would be possible to employ an acid lining. The arc does not play from one carbon to the other, as in the Moissan and Stassano furnaces, but there is an arc between each electrode and the slag and metal immediately beneath it. In this way the heat of the arc is communicated directly to the metal, and as two arcs are produced in series, the voltage of the furnace will be twice as great as that of a single arc. The furnace seen by the Commission at Kortfors took 4,000 amperes at 125 volts, the power supplied being about 450 kw.,2 while the smaller furnace at La Praz took nearly 4,000 amperes at 108 volts, the power supplied being 350 kw.8
1 Electrochemical Industry, vol. i (1903), p. 247. z Dr. Haanel, European Report, 1904, p. 52. 8 Dr. Haanel, European Report, 1904, p. 54.e of heating would be proportionately reduced, and would agree more nearly with the other figures for this class of furnace.
